Symptoms revealing a state of consciousness, attributable to incoordination of afferent impulses connected with the vestibular system-disturbances of muscle-sensevestibular ocular tracks-vestibular-spinal tracks. Different Vertigo-Complexes.-Destructive lesions of labyrinth, or of vestibular tracks, partial or complete.-Heterogeneous stimulations of the paired intact vestibular-end organs. -The hypersensitive labyrinth.-Clinical manifestations of vertigo, associated with nausea, headache, visual disturbances, nystagmus, diplopia, staggering gait, vasomotor and cardiovascular symptoms, pallor, flushing, sweating, dyspnoea, fainting, vomiting and diarrhcea. Objective Examination.-The tympanic membrane.-Middle-ear track.-IJpper air passages.-Hearing tests.-Oculomotor tests.-Labyrinthine reactions.-Postural, caloric, galvanic tests.-Differentiation between destructive and non-destructive disturbances of labyrinth.-Discrimination between peripheral and central lesions.-Vertigo associated with acute, non-perforative otitis media, with chronic otitis media, with labyrinthine fistula, with otosclerosis, post-suppurative adhesions; with peripheral nerve deafness, gun deafness; with rhinitis, ethmoiditis, sinusitis, nasal polypi, postnasal catarrh and dental infections.-Influence of general health on recurrent vertigo and vice versa.-Other factors. Syphilis, malaria, etc. Principle8 of Treatment.-Seek the cause, which, if peripheral, may be removed by operations on the ear, nose, throat, or even by extraction of dead teeth.-If central, by intracranial surgery, decompression, or by neuropathic medical treatment. Controversial Problems.-(1) Medicinal treatment: Iodide, bromides, atropine, quinine.
(2) Attention to upper air-passages. THE scientific study of vertigo began with the researches of Flourens a hundred years ago. The study still continues, and yet much remains for the clinician to study and learn, and for future researchers to survey and explain. The symptoms of vertigo are well known. Patients who have had both labyrinths completely ablated, and deaf-mutes who have complete loss of function of the vestibular nerves do not suffer from vertigo. Patients who have bilateral auditory nerve tumours which implicate the whole of each eighth nerve cannot be made giddy by rotation or galvanic stimulation, even if we employ a transcephalic current of 20 milliamperes.
On the other hand normal individuals can become giddy without any physical disturbance of the labyrinth, as shown by the tests with a prism before one eye, described by Dr. Hughlings Jackson and Mr. Leslie Paton. After walking with a prism held before one eye, while the other eye is closed, the prism is suddenly removed, the individual reels to one side. Again, when walking with one eye closed, while the open eyeball is momentarily displaced digitally, release of the pressure causes a feeling of vertigo, accompanied by stagger and nausea. Yet these are not common causes of spontaneous vertigo. They serve to remind us that every case of vertigo is not necessarily labyrinthine in origin, but that other factors which disturb muscle sense and produce want of harmony between afferent impulses from oculo-motor tracks may also cause vertigo. So, modifying Hughlings Jackson's definition, we will define vertigo as " the state of consciousness of a false sense of orientation of ourselves in relation to our environment."
The individual affected by vertigo feels "as if " he is moving, or " as if " his surroundings move at a certain rate or in a certain direction, while realizing that such inferences are really erroneous. He will say he felt " as if " he were being whirled, or " as if " falling in this or that direction, or "as if " the room or surroundings were going round and round, or over and over.
Such sensations may last a few moments or persist for hours, to recur with variations. When these symptoms are slight in intensity they a6re often spoken of as feelings of dizziness or giddiness, and it is convenient to use these terms as representing lesser forms of vertigo. Sir William Gowers and Dr. J. A. Ormerod always maintained that vertigo was aural in origin in over 90 per cent. of cases. Others also have said that it is almost invariably due to some disturbance in the ears. The term "gastrie vertigo" indicates the frequeney with which gastric symptoms may prove prominent features, but it would be an error to look upon the gastric disturbance as a cause of vertigo, in the light of Gowers' teaching, and from what we know from the work of Holmes and other modern neurologists.
By over-stimulating the labyrinth in normal subjects we can induce not only feelings of vertigo, but symptoms of visual and ocular disturbance, gastric disturbance, cardiovascular symptoms, flushing, pallor, signs of collapse, all of which are secondary reflex results of the excessive stimulation of the vestibular centres in the medulla, and not causes of giddiness.
We have seen. with Sir Henry Head, cases of spontaneous vertigo, with dyspncsa, due to aural disturbances, also of diarrhcea after severe vomiting, following otherwise typical attacks.
The diagnosis must present difficulties to some, for I have seen a patient who submitted to gastro-jejunostomy in order to cure attacks of vomiting which were subsequently proved to be due to aural vertigo. We have known the appendix removed for similar reasons, which, also, proved erroneous. In the course of clinical practice we find that giddiness is associated with different disorders of the ear. As otologists, we connect vertigo with labyrinthitis because we realize the great importance of making a correct diagnosis so that we can act upon it early in order to save life. Therefore we would point out that vertigo and nystagmus sometimes occur in acute otitis media before the tympanic membrane has been opened. This condition, as proved by physiological tests, is not due to invasion of the labyrinth. But we must also avoid overlooking invasion of the labyrinth, a danger often leading extremely rapidly to fatal lepto-meningitis. In such cases spontaneous nystagmus, which is present at first on deviation of eyes to the same side, soon changes over to nystagmus directed to the opposite side, and caloric tests give no reaction.
Not long ago I saw a patient with early acute otitis media, who was intensely giddy and had nystagmus to the opposite side. Her doctor, who was also an aural surgeon, was convinced it was purely hysberical. After carrying out tests I urged him to operate on the labyrinth without delay, for the affected labyrinth was defunct. Afterwards I heard that he did not take my advice until the patient developed marked clinical signs of meningitis, when an operation proved, I regret to say, too late. We must be careful to guard against the mistake in diagnosing labyrinthitis as "pure hysteria," for a patient with vertigo is likely to become hysterical. What we should do is to seek the cause of hysterical manifestations.
Erosion of the labyrinth may ocur, after some weeks in acute cases, and also in chronic otitis media, especially when cholesteatomatous accumulations are present.
Apart from otitis media, we meet with attacks of vertigo in patients who suffer from otosclerosis, especially in the early stages, and the disease is perhaps more frequent when the signs of otosclerosis are unilateral, or more advanced on one side than on the other.
And now we come to a class, which in my experience clinically, is the largest classrecurrent vertigo associated with inefficiency of the Eustachian tube mechanism. If we examine patients liable to giddiness, with sufficient care, we discover that Eustachian inefficiency is present on one side or the other far more frequently than many have suspected. Here I would recall that the late Mr. Mark Hovell, at the London Hospital, noticed that the great majority of patients who were referred to him with vertigo without suppurating ears had nasal or post-nasal catarrh. Also Dr. Muiller,' who read a paper before this Section last year, mentioned the frequent association of Meniere's disease with nasal and post-nasal catarrh.
I presume we agree that M4niere's symptom-complex is not due to hoemorrhage into the labyrinth, and that indeed when spontaneous hmmorrhage does occur, it is extremely rare, whereas the symptorns of Meniere's disease are common in aural practice. As I have given my reasons elsewhere, I will only repeat that I am still firmly convinced that Meniere's fatal case was one of infective labyrinthitis which occurred in a patient whose tympanic membrane did not perforate, and whose death was due to so-called meningitis serosa. We have seen and described parallel cases.
Meniere's symptoms are met with in the Air Force, and in the Navy, in submarines, and caisson divers. During the Great War we found invariably that vertigo and nausea occurring in an airman immediately he landed after high flying, were associated with some degree of invagination of the tympanic membrane from the excess of air pressure in the ineatus, resulting from obstruction of the Eustachian tube. Dr. James L. Birley (then Lt.-Col. Birley) , who was chief medical officer to the R.A.F. in France, suspected this, before it was definitely proved to be so. We found that when both Eustachian tubes were inefficient, and both tympanic membranes were compressed inwards, there was deafness without vertigo, but when only one Eustachian tube was obstructed, then the deafness was not noticed, while the symptoms of vertigo were prominent, due to the heterogeneous stimuli. This is most important in the case of an air pilot, for it must be remembered that vertigo in the air is associated with reflex forced movements, and a pilot will be seen sometimes trying to land with one wing down, quite unintentionally, when he thinks he is on a dead level keel. From my experience with the Air Force I have no doubt whatever that many fatal spins have resulted from the reflex forced movements with vertigo due to unilateral Eustachian obstruction. The prevention and treatment are self-evident. All pilots should be capable of inflating both Eustachian tubes by Valsalva's method, or else of opening the Eustachian tubes by the act of swallowing, otherwise they should not risk high flying.
What happens to airmen can also happen to submarine and caisson divers. During the period of artificially increased compression of the atmosphere, Valsalva's test should be applied if swallowing fails to relieve the feeling of increased pressure on the tympanic membranes. But air can be absorbed from the tympanic cavity without the application of pressure in cases of Eustachian obstruction. I will give an example of a young patient who had attacks of giddiness. She had signs of unilateral otosclerosis. When I saw her she had no Eustachian obstruction, nor was she giddy at that time. A few days later I was called to her, as she had been seized with violent giddiness when shopping. The shopman thought she was intoxicated, and sent her home in a taxicab. I found her lying on her right side, afraid to move her head. She had nystagmus on looking to the right, but not on looking to the left. The left ear, which was the deaf one, was uppermost, and I could easily see the tympanic membrane inflating when she performed Valsalva's test. So we slowly rolled her on to her left side, and I found the right tympanic membrane displaced inwards, and immobile when she attempted Valsalva's method of self-inflation. As she remained lying on her left side, I passed a Eustachian catheter, and inflated the right ear. The nystagmus instantly disappeared, and the vertigo ceased; she sat up and telephoned to a friend to explain why she had failed to keep an appointment.
I would here emphasize that it was the good ear that was at fault, and I am convinced that recurrent vertigo in unilateral otosclerosis often occurs through faults on the unsuspected side. Patients often say the noises in the deaf ear are greater when they are giddy, and this complaint is apt to distract attention from the good ear.
But we must not put down every case of recurrent vertigo to actual obstruction in the Eustachian tube. We have seen vertigo in patients who, at the time, had no obstruction, but there was visible fibrillary tremor of the facial muscles on the same side. Is it not possible that the stapedius was also affected 2-for certain movements of the stapes can produce giddiness. In some cases it seems highly probable that a reflex spasm-it may be tremor-occurs in the tensor tympani or stapedius.
Vertigo associated with disease of the maxillary sinuses may obviously fall into the class of those cases due to Eustachian inefficiency, but it is also possible that, in some cases, where there is no Eustachian block, the fifth nerve plays a reflex part, setting up disturbance in the intrinsic muscles of the ear, and, through the movements of the stapes, causing commotion in the labyrinthine fluid.
.The frequent association of " dead teeth " with vertigo is very suggestive of some such trigemino-acoustic reflex. This deserves further investigation.
Lastly, we must avoid missing cases in which vertigo and nystagmus are due to syphilis, to disseminated sclerosis, syrinaobulbia, and other diseases of the central nervous system. But the greatest mistake, considering the tests we can now rely upon, is to attribute the cause, in a case of acute labyrinthitis, to hysteria. I shall not attempt to cover the contentious ground of treatment. We shall here be guided first, by whatever in our opinion is the cause, secondly, by the effect of attempts to remove that supposed cause. Personally, I regard destruction of the intact labyrinth only as the very last resource, and must admit feeling humiliated by previous failure whenever I have performed that operation. Illu8trative Case8. Ca8e I.-C. T., male, clerk, aged 59. When aged 43 began to be troubled with deafness and tinnitus in left ear. At age of 49 attacks of giddiness began, associated with occasional deafness in right ear. Became depressed and worried owing to the frequently repeated attacks of giddiness. Was treated medically, without benefit, for two years, then attended the National Hospital at Queen Square, and St. Bartholomew's Hospital.
Aural Examination.-Drum membranes intact, but middle-ear deafness left side, and, at the time of examination, normal hearing right side. Much nasal catarrh and nasal obstruction due to deflected septum and nasal spur.
Accessory sinuses investigated; no evidence of infection found. Patient was seen repeatedly during attacks of giddiness, and during intervals when free from vertigo; it was definitely established that the attacks were invariably associated with Eustachian inefficiency. Treatment for the catarrh was begun, nasal obstruction was removed, and the Eustachian tubes were inflated twice a week at the hospital. Owing to the necessity for repeated inflations, it was decided to make a small fenestration of the left tympanic membrane. This did not make him deafer but it did not prevent the recurrence of vertigo. He decided to risk its making the hearing defective in the right ear, and the right tympanic membrane was fenestrated. The attacks ceased. The nasal catarrh did not disappear until after being treated for five years. The fenestration of the tympanic membranes closed after three years. He learnt to self-inflate both ears, and has now had no return of vertigo for over four years. The hearing in the right ear is normal. The defective hearing in the left ear is the same as it was nine years ago.
Ca8e II: Hyper8ensitive Labyrinth.-Mrs. B. Patient had had Kiister's mastoid operation performed on the right ear. The meatus is well open. She is now always giddy in a cold wind, and even when she is in a room, if air is fanned by the side of the right ear it causes temporary giddiness and nystagmus in less than a minute. No fistula sign present. Patient has to keep wool in the right meatus to prevent giddiness. The nystagmus induced by the wind has the usual characteristics-that is, when facing forwards the nystagmus is clockwise, and increased by deviation of the eyes to the left. There is no nystagmus to the right.
Case III: Labyrinthine Fiatula.Q-E. R., aged 24, kitchen-maid, admitted to St.
Bartholomew's Hospital, November 8, 1928, suffering from giddiness and vomiting.
Previousg Ilistory.-On October 7, after about two years' painless otorrhcea in the right ear, she began to suffer pain in the ear, and became giddy when she leaned her head back to hang clothes on the line. For the next month she had intermittent pain and giddiness, with nausea and occasional vomiting, and a feeling of rapid turning round (direction not noticed).
Admitted for investigation and treatment on November 8. Condition on Admi8sion.-Well nourished, looking tired and worried, and complaining of nausea and giddiness. Felt giddy sitting up in bed, and tended to fall backwards and to the right; lying flat greatly diminished the discomfort. Otorrhlea scanty, large perforation in drum, with granulations in posterior meatal wall. Next day vomited persistently all day, and felt wretched, but after this. she steadily improved. Syringing the ear with hot or cold water caused increased giddiness and rapid nystagmus. Mr. Scott explored the mastoid antrum, and middle ear. A cholesteatoma in the antrum was evacuated and the diseased incus removed.
When the dressing was pressed upon, the eyes steadily deviated to the left, and remained there till the pressure was released, patient being still under the anesthetic.
The next day, pressure upon the dressing caused the same deviation of the eyes to the left, followed by violent nystagmus and vertigo, which terrified her, causing her to clutch the sides of the bed to save herself, as she thought, from falling out of the bed to the left.
This sensitiveness diminished steadily day by day, and she regained confidence. Through the opening into the mastoid antrum could be seen a minute pink orifice on the inner wall of the aditus; touching this with a probe caused violent giddiness as before. Otherwise, and when at rest, she had no giddiness.
On December 27, 1928, she reported no giddiness except on movement, and then to a greatly diminished extent. January 31, 1929 Remark8.-It would appear evident from the history that the erosion by cholesteatoma and slowly progressive destruction of the right semicircular canal began in 1920, but the extent of the disease was not recognized, as the patient had such a small perforation and so little discharge.
Mr. A. Lowndes Yates.
A Graphic Method of Recording Instability and Past-Pointing. Some four years ago when I was investigating a case of giddiness in which a patient showed signs which seemed to be caused by active labyrinthitis, I found that the labyrinth, which I expected to be inflamed, was quite insensitive to cold. It occurred to me that it might be of interest to make the patient record his own past-pointing with a pen and ink. When he did so, it was at once clear that the condition was one of relatively sudden diminution of function of the remaining labyrinth, and on investigation this diminution of function turned out to be due to negative pressure in the middle-ear resulting from a blocked Eustachian tube upon the side on which the labyrinth was active. On inflation of the middle ear, the patient lost his symptoms and they did not return. The graphic record of his past-pointing had, however, so clearly shown the nature of the condition which led to his vertigo that I thought it might be worth while to carry out a small investigation of the labyrinthine function by this method, and it has been suggested that the results of this investigation might be of interest in this discussion.
Method of Investigation.-To record past-pointing in a graphic manner, the patient takes a pen and makes a dot upon the paper. He then closes his eyes and attempts to superimpose a series of dots upon the first. He does this with as rapid a movement of the hand as he can make, which generally amounts to a speed of four dots in each second. If he has no spontaneous instability, the dots are very nearly superimposed, but if spontaneous pastpointing is present, the position of the dots may represent a general instability or may show a true past-pointing and form a line which leads in a definite direction.
When he has done this with the head in one of the positions which I will describe, the position of the head is altered and the record is again made. The three primary positions which are used are those with the face downwards, the head erect, and the head back, that is to say,the face directly upwards. In addition, it has been of interest to record the movements when the head is turned on its vertical axis so that it looks over the shoulder, and when the head is slanted so that the ear lies upon one or other shoulder.
If no past-pointing is revealed with the head in any of these positions it is clear that there is no spontaneous past-pointing, and no alteration in the patient's static postural reflexes. The patient is now made to stoop and to remain with the head as low as possible for ten seconds and then to rise erect suddenly. If now he past-points or shows a general uncertainty in pointing, this indicates that he has a decreased circulatory postural reflex.
He is now rotated with the head in one of the primary positions which have been described, and the degree and direction of his past-pointing is recorded. He now changes the position of his head, throwing it back or forward, and records the past-pointing with the head in this new position.
The caloric reaction may now be carried out on one ear and the same record taken with the head in different positions. Another muethod which has been used is that of syringing both ears with cold water, and of rotating the patient first in one direction and then in another, so as to stimulate or debase the functions of both labyrinths equally. In this case the patient tries to draw a straight line A-A while moving the head through the sagittal plane.
On rotation, there is past-pointing after from five to ten rotations at the rate of one turn per second. The direction of this past-pointing seems to be always horizontal if the head is retained in the position which it occupied during the rotation. When the position of the head is moved, the direction of the past-pointing also moves and this movement is for the most part shown more easily when the paper on which the record is made is vertical. In practice it is usual for the paper to be fixed upon a table. The direction of past-pointing seems to be always that of the movement of the labyrinthine fluid in the semicircular canal, which has been stimulated by rotation, that is to say, when the patient is rotated with the head erect and the horizontal canal is stimulated, the movement is directly outwards so long as the head remains erect. If the head is rotated backwards in the sagittal axis.through twenty degrees, the direction of past-pointing also passes through twenty degrees, while if the head is thrown back ninety degrees, the direction of past-pointing alters through the same angle. If the head is inclined towards the right shoulder, the movements of both hands show past-pointing upwards and to the right. If, however, the head is so much inclined towards the right shoulder that both labyrinths pass to the right of the sagittal plane, then, instead of the ordinary past-pointing, it would appear that the postural reflex is recorded, for with the head in this position the right hand ascends and the left goes downwards (fig 3) .
If the caloric reaction is performed the past-pointing is horizontal, as long as the head is retained in the position in which the ear was syringed. If the head is moved this causes a change in the direction of past-pointing in a manner essentially similar to that described under the previous heading of rotation. Now this movement in the direction of past-pointing takes place as rapidly as the head can be moved, and, moreover, it is independent of the degree of cooling required to stimulate the labyrinth. It is possible to show the change in direction from past-pointing upwards to past-pointing downwards as a result of movement of the head and how it can take place in as short a time as one-quarter of a second. Now although we do not know the rate of change of the convection of currents in the labyrinth, it certainly seems unlikely that this very rapid change in past-pointing can be due to convection currents, and it would appear to be more probable that the change in the direction of past-pointing and nystagmus is merely an indication of the altered position of the labyrinth relative to the remainder of the body, and that this acts by way of the neck reflexes or otoliths, causing a change in the direction of past-pointing.
If both labyrinths are syringed at the same time there is no horizontal past-pointing, but throwing the head back causes the hand to move upwards, while throwing the head down makes it move downwards. Similai movements of the head produce alterations in pastpointing after the galvanic stimulus. These facts raise the question as to whether the labyrinth is stimulated by the cold water in such a manner that convection currents are responsible for the ascent of fluid into different canals as a result of movement of the head.
There is of course another possible explanation of the phenomena which are so well known. For example, while it is true that rotation causes stimulation of the ampulla of one canal and debasement of the function of the other, it is also true that congestion of one labyrinth will cause past-pointing, and that anemia of both labyrinths will cause instability. It is therefore possible that the effects which we observe on syringing an ear with cold water are merely those of the effects of cold upon sensory nerve endings, while it cannot be denied that the effects observed after galvanic stimulus correspond to those which we should expect from an electrotonus and catelectrotonus.
Reaction in Abnormal Per8on8. Ca8e I.-Patient, a girl aged 24, who had suffered from vertigo for nine years and gave a history of frequently falling. The hearing is normal in both ears (fig. 5 ). The spontaneous past-pointing with the face down is absent, and when she puts her head erect she begins to fall backwards. When she puts her head back she falls over very quickly. She had a left maxillary sinusitis and a left subacute otitis media. On the sinus being washed out her condition was not improved. Upon inflation of the ear she had a short bout of severe vertigo, but her giddiness did not abate. She was accordingly given exercises for re-training the postural reflexes and in five weeks had lost her vertigo completely. Ca8e II.-Patient shown only for comparison. In this case there is an alteration in the postural reflex and the case is one of the post-encephalitic state (fig. 6 ).
Ca8e III.-Another patient of Mr. Scott's. She underwent a singularly perfect mastoid operation of the Kiister type but has been giddy since. The fistula test is negative, the rotation test shows normal reactions, though they are induced a little easily. The caloric test shows a marked sensibility of the right labyrinth, so great that on puffing six ounces of air at room temperature (650 F.) she acquires an incapacitating vertigo and would fall. 30 c.c. of water at 560 F. are required to produce a similar reaction in the left ear. In this left ear however she very easily obtains an over-reaction with a slight increase in the amount of water. It is thus found that her attacks of vertigo are due to draughts and that cold wind blowing in the ear will cause her to fall over. The remedy is obvious, and the suggestion as to diagnosis is that on the right side the patient has a covering of bone so thin that the labyrinth is very sensitive to cold ( response to rotation is not normal. He also had unexplained attacks of vertigo, but here again it was found that he fell over when subjected to a draught blowing into his sensitive ear. (Fig. 8.) Case V.-A man aged 72. When he stoops and rises suddenly he gets vertigo, the pastpointing is straight up and down, as in fig. 4 , and is apparently due to a diminution of the circulatory postural reflexes, that is to say when he stoops down and rises the arteries of his limbs and trunk do not contract in such a manner as to keep the pressure in his cerebral arteries constant.
In studying the records of this graphic method of past-pointing, therefore, I have endeavoured to consider the effects of rotation, the effects of cold, and the effects of galvanism, 5pontaneo us.
Rotation 3 turns in 9 sec. and find that in no case can we dissociate the response from the neck reflexes; and that it is necessary to consider the neck reflexes in every case of vertigo, as also it is necessary to consider the reflexes of posture, namely the static postural reflexes-of which the neck reflexes are but one example-and the circulatory postural reflexes. I have not given here any account of the more important dynamic postural reflexes which are of such importance in industrial work, as there is no time to include these in this short communication.
Mr. Alexander R. Tweedie. Some Notes on the Rotation, Caloric and Galvanic Tests.
We must admit, I am afraid, that we have not made very much progress in the application and inference of these valuable tests during the twenty and more years that have been devoted in aid to clinical investigation.
The lack of progress seems even more regrettable when we reflect that they are primarily dependent on the work of Flourens, who, as long ago as November 15, 1824, made his classical experiments on the semicircular canals, with a view to determining whether they were in any way concerned with hearing.
These experiments were confirmed and elaborated by other examiners and crystallized by Andreas Hogyes, of Budapest, who, as early as 1881, published accounts of the effects of rotation, various applications to the tympanum, and the galvanic current on animals, coupled with a description of the various cranial centres and routes concerned in the establishment of vestibular nystagmus, based on further elaborate intracranial operative research. This work was published in the Hungarian language, and thus passed largely unnoticed until its translation into German by his compatriot Martin Sug'ar, and its further publication in the Monat88chrift fuir Ohrenheilkunde for 1912 Ohrenheilkunde for (pp. 685, 809, 1027 Ohrenheilkunde for , 1353 Ohrenheilkunde for and 1354 , and review in the Journal of Laryngology, Rhinology and Otology, p. 133, the following year (1913) .
As this work of Hdgyes is so little known, and as it indicates so wonderful a tribute to his diligent research, and forms, I think, the commencement of our clinical application of these tests, I will venture to show you a few pages of his work as a graphic illustration of the debt we all owe to him, and as a possible incentive to further endeavour to make use of his teachings.
[Demonstration of certain illustrations, diagrams, etc., from H6gyes' communication were here given.]
This work can, of course, be seen in the copy of the Monatsschrift, above mentioned, but I regret to say that, in book form, it is now out of print.
In spite of the wonderful work instituted by these investigators, and of the various subsequent publications by other observers, he would be a bold man who even yet attempted a definite statement on the causation and clinical aspect of these tests, and I trust, therefore, that these few remarks of mine will be taken rather as suggestions for criticism and further investigation than as in any way dogmatic dicta.
Rotation Test8.-In the paper published by me in 1908,1 giving the results of these tests applied, with much lack of experience, to deaf mutes, I rashly bracketed the rotation and thermic tests together as being the most valuable. In a far better description of these tests, published in the same year and in the same journal 2 by N. H. Pike, he suggested that " he did not place so much reliance on the turning reaction as on the caloric reaction." Pike obviously then suspected the phenomenon of " compensation " in relation to the rotation tests-a suspicion which was not to be confirmed and universally recognized till much later. It is, of course, this phenomenon which at present prejudices an accurate estimation of the value of nystagmus resulting from rotation tests.
I submit that all we can say (from a clinical point of view) of the nystagmus induced by this stimulus is that it is dependent on one functional semicircular canal system. I think it is difficult to say much more, since, with a total destruction on one side, it is possible to elicit, after a certain period, an apparently equal nystagmus by rotation in either direction, at any rate with the head in the erect position.
As testimony to this statement, I would cite the case of a girl, aged 11, admitted to hospital September 29, 1924, with a polypus and middle-ear suppuration on the right side, spontaneous nystagmus to the right fistular syinptoms. Neck stiffness, positive Kernig and turbid cerebrospinal fluid.
A radical operation was undertaken forthwith, and drainage by way of the internal auditory meatus established, followed, fortunately, by recovery. ( (The head inclination just preceding the nystagmus). Kathode left, anode right:-Head inclination to right with 5 m.amps. and nystagmus to left with 10 m.amps. The foregoing indicates, I suggest-if I may anticipate my remarks on the other tests-(1) A "compensation" to rotation (the horizontal nystagmus being abo'it normal and symmetrical, the rotatory nystagmus below normal but symmetrical, and the normal difference between the downward and upward nystagmus being disturbed);
(2) A total lack of response on the operated side to the caloric test;
(3) Functional vestibular nerves, that on the injured side being more sensitive than that on the normal side.
At the same time, total loss of auditory function in the right ear could be demonstrated, and the facial paralysis resulting from the operation was still present.
Any difference in nystagmus between the two sides, on rotation, must therefore be accepted with caution as necessarily indicating a lesion on one side-all the more so since the method of testing involves the potential errors inseparable from a variation in the speed of rotation, and a decision as to the precise moment when the nystagmus ceases.
These reflections on the rotation tests I make with great regret and disappointment, as they form the basis of the experimental work by Hogyes, and I have endeavoured myself to eliminate a portion of the lack of control in these tests, by a mechanically propelled chair: but even with the use of this chair I am forced to admit that, an accurate quantitative estimate of the nystagmus and its inference appears to be unreliable.
Others, certainly, rely on this method, notably, perhaps, Ruttin, of Vienna, whose cases are always published with an accurate account of the results of rotation, but even he recognizes the question of " compensation " and I think was the first to draw attention to the fact that, whatever other compensation occurred after a previous lesion of the labyrinth, the usual difference between the upward and downward directed nystagmus always remained disturbed. That is, whereas duration of the downward nystagmus should be normally double that of the upward nystagmus, subsequent to an injury this proportional difference was never recovered, and the duration of nystagmus either upward or downward was about the same.
Further, whilst this paper was being written, an instructive article was published on the subject by Rosenblatt, of Odessa, in the Monat8schriftf. Ohrenheilkunde, November, 1928, in which he, too, emphasizes the phenomenon of " compensation " to rotation: pointing out that it occurs most frequently in respect of horizontal nystagmus, but that also the rotatory nystagmus induced with the position of the face downwards may be similarly " compensated," concluding with the remark that further experimental work is required in order to provide a solution to this problem.
In a yet more recent paper, in the first number of the new Oto-Laryngologica Slavica, Precechtel, of Prague raises the interesting suggestion that malpresentations of the fcetus are dependent on intra-uterine lesions of the labyrinth, he hazards the opinion (as an explanation of this phenomenon) that a damaged labyrinth may be more susceptible to the greater stimulus of rotation than to the weaker effect of conlvection currents. This suggestion can of course only be applicable to a partial damage and would not solve the problem for complete loss of a labyrinth. It seems to me that the more likely focus of control is nuclear.
At present, one must reluctantly confess that cases occur in which the peripheral organ is irresponsive to the caloric test, but in which the effects of rotation induce a normal, or almost normal, nystagmus. Moreover, an added disadvantage in the tests is that they cannot be applied to a patient in bed or under the influence of an anmesthetic. These remarks, however, need not'be regarded as a condemnation of the tests. I certainly think we should still continue their practice, as it is only by further record of their results that we can hope to arrive at their real significance.
Caloric Test.-This I find more valuable. It can be exercised on a patient in bed, can be governed by at least three factors under fair control (temperature, quantity of water, and time), and its effect is limited to one side. Further, if the response is normal it suggests that both the peripheral organ and the corresponding vestibular nerve are also normal.
Since its introduction, I have used the methods of Kobrak, commencing with 5 c.c. at 40'F.
The normal or average " latent " period is about 30 secs. and the normal or average duration of the resulting nystagmus 30 secs. The test is commenced with 5 c.c. which normally should be sufficient, but if insufficient this can be increased. I am inclined to believe, however, that if no response is obtained with about 40 c.c. the organ may be regarded as irresponsive to larger amounts. 400 F. is the lowest temperature obtainable with water for practical purposes. That its effect is limited to one side was confirmed by testing the healthy ear in a case in which the labyrinth was absent on the other side; when I found a normal response on the sound side, and the total absence of response on the other side without a labyrinth. This I was able to demonstrate in a man aged 60 (under my colleague, Mr. Tawse). In this case there was a spontaneous nystagmus to right and left, with a suppurative otitis media right, and a healthy ear left. On application of the cold caloric test to the right ear, the spontaneous nystagmus was unaffected; whilst if applied to the left ear, the spontaneous nystagmus to the right was increased, and to the left inhibited. There was also total loss of air and bone-conduction on the right. At the operation on the right ear a sequestrum of the labyrinth was removed.
Galvanic Test.-Since the appearance of the article by Baldenweck and Barre,1 I have based my investigations by this test on their methods: that is, I regard 5 milliamperes as the average current required to induce inclination of the head, and 7 milliamperes as the average for the production of nystagmus. The test is unilateral. It can also be applied in bed. It is independent of the peripheral organ and indicates the condition of the nerve and its central connexions. I have obtained a normal response on the same side on which the labyrinth was destroyed (the cases already mentioned above) whilst there was no response in one case of a tumour of the cerebello-pontine angle and in one case with an abscess in the same position. (Another case under Mr. Tawse.)
For the galvanic test the direct current is used, as supplied by the municipal authorities, controlled by a resistance furnished with a graduation switch capable of regulating the current to within half a milliampere, as recorded by a floating compass milliampere meteradjusted to the head by a self-retaining spring band, by which the two poles are applied immediately in front of the tragus. The ordinary multo-stat I have found unsuitable.
These two last tests are I consider, at present, the most valuable for the above reasons, but they, too, present problems as yet unanswered: for example, neither is a definite test for hysteria in my opinion-that is to say, I had one case of complete " deafness " which I considered was definitely hysterical, and yet I could not obtain a normal response to either the cold caloric stimulus or galvanism, although I used a current of 30 milliamperes. Again, there are some rare cases in which there is good reason to suppose the nerves are really normal, but in which it is apparently impossible to induce nystagmus with galvanism. (See
Postscript below.)
As regards their use under general anesthesia: as nystagmus is a question of the interaction of volition on uncontrollable deviation, of course one can only obtain deviation of the eyes on application of these two tests under these circumstances; but the results in my hands as yet seem too uncertain to permit a definite inference being drawn from them, except to say that it seems fair to state that a positive result must indicate the presence of function. They are, however (with this reservation) applicable for the investigation of the two main groups of vertigo with which we have to deal-a suggested division which possibly demands an explanation. I think we are all agreed that all cases of vertigo have an otitic factor, but in one group this factor is predominant, and in the other incidental.
To the first group belong all the active inflammatory lesions and new growths. The second group includes those cases of vertigo in which probably some general condition is the predisposing cause, as emphasized by Professor Portmann at our last Summer Meeting, whilst the local lesion is the result of some past disturbance, otherwise quiescent. I understand-but I am not quite sure about it-that our Viennese colleagues describe the second group as " spontaneous " vertigo, a phrase which perhaps is apt to be confusing, but I certainly think that we should differentiate these two groups of vertigo, since clinically they are so distinct.
The case notes I have offered represent a selection of instances of vertigo of the second group (taken seriatim from cases examined some two years ago, and in which all these tests were able to be carried out), with a view to illustrating the various points to which I have referred and as indicated in the summary. Rinne: R., pos.; L., neg. B.C. slightly red aced, R. and L.
? L. more than R.
Gelle: R., pos. ; L., neg.
Bing: neg., R. and L.
Lower tone limit: R. normal. L. much reduced Upper tone limit: R. and L., Rinne: R., pos.; L., neg. B.C. slightly reduced L. rather more than R. Gelle: R. and L. pos.
Bing.: R., pos.; L., neg.
Lower tone limit, R. about normal. L. much reduced. [Po8t8cript.-Since the date of reading this paper a most instructive account by Gosta Dohlman has appeared in a supplement to the Acta Oto-Laryngological (" Experimentelle Untersuchungen uber die galvanische Vestibularisreaktion ")-which suggests most interesting solutions for some of these puzzling problems.] SUMMARY. In all the cases there is :
(1) Asymmetry of auditory function.
(2) Partial " compensation " for the rotation tests; the order of such compensation is in respect, first, of the horizontal, then of the rotatory and lastly of the vertical nystagmus.
(3) Asymmetry of function in the peripheral vestibular organs.
(4) Asymmetry of the vestibular nerves except in "G " in which the nerves are symmetrical in response, though hyposensitive.
(5) No correspondence between the resronses to the galvanic and caloric tests except in "F," in which, however, there is definite asymmetry.
(6) Disturbance of normal precedence of head inclination to nystagmus with the galvanic test, except in " E " and " G."
Mr. E. A. Peters. Drainiage of Perilymph for Vertigo: Illustrative Case.
G. H., aged 74. Exhibited in 1914 at the Section of Otology. In 1914 suffered with severe giddiness and was often unable to cross a room. The symptoms did not yield to treatment, so the left external semicircular canal was opened and the dura mater in Trautmann's triangle exposed. One end of a fine silkworm-gut suture was passed into the canal and the other between the dura mater and cranium. Relief of giddiness followed the operation. When exhibited before, the giddiness had diminished and he had not fallen for two years. Hearing tests: 3 ft. stop-watch, 0; H# c. on mastoid, 2 8; loud voice, 12 ft. in the left ear; 11,000 d.v. monochord, 10,000. conversational voice, 3 ft.; 2 c. on mastoid, fl; 11,000 mnonochord, 11,000.
The drainage has been very effective and the hearing is relatively better. On rotation in the plane of the horizontal canals there is no nystagmus with the clockwise movement, indicating that the left horizontal canal is out of action. With anti-clock rotation lateral nystagmus lasts 10 seconds. On injecting tap-water into the right meatus, rotary nystagmus giddiness with nausea is set up in 20 seconds. When the left meatus is similarly treated, rotary nystagmus occurs in 10 seconds. The canal system, therefore, is more exposed on the left side and the left external canal is non-effective. At the same time the symptoms have been relieved.
The President (Mr. Somerville Hastings) said that Mr. Peters' case illustrated a nethod of treatment which had already been referred to in one of the papers. He would like to hear, from Mr. Peters, what happened to silkworm-gut suture if it was left in.
Mr. E. A. Peters, in answer to the President, said that the case did not present much evidence of middle-ear trouble, but the deafness on the left side was very definite, and the patient was so giddy sometimes that he was unable to walk across the room. He believed the ear was inflated without relief. He (the speaker) regarded the disease as a chronic labyrinthitis, of the same type as glaucoma affecting the eye, i.e., that it was a question of degeneration, or possibly a want of absorption or an increase of abnormal fluid. At the operation, as is now apparent, the drum was left intact. The external canal was uncapped. A small, very fine ligature of silkworm-gut was inserted into the canal; the bone of Trautmann's triangle was removed and the other end of the ligature was turned in between the bone and the dura mater. At that time there was escape of perilymph and a graft was applied. Healing was rapid, though some fluid still came away. At present the rotation and caloric tests indicated that the external canal on that side was non-existent, so far as function was concerned, and the other canal on the same side was, he thought, abnormally sensitive. The relief was considerable, for, though now aged 74, the patient could climb up a scaffolding. The blood-pressure was 150 and 80.
Mr. E. Watson-Williams said that he drew a distinction between true vertigo, the sensation of " things turniDg round " and vague sensations of dizziness. One who had suffered from the former recalled the sensation vividly, and would nearly always indicate a turning with the finger while describing it. True vertigo indicated that something was wrong with the ear, or with its intracranial connexions; the undifferentiated dizziness might be, and often was, due to ear disease, but it might also be due to other conditions; anaemia for example, or even constipation.
Often when a patient had giddiness and sickness the usual inference was that he was giddy because he was sick-the patient thought so, and his medical man often accepted that view. Practically every case of suppurative labyrinthitis that came for consultation was labelled " biliousness " or " gastric 'flu."' In the nineties of last century.Sir William Gowers wrote that he doubted whether there were such a condition as definite vertigo of gastric origin. If only patients with vertigo were sent to an otologist for investigation, much time and discomfort would be saved and the origin of the trouble located in most cases.
He quite agreed with Mr. Sydney Scott on the importance of middle-ear disease as a cause of vertigo. In a paper which he (the speaker) had read at Bristol in 1927,1 he said that " by far the most frequent cause of vertigo is catarrhal otitis." Even a little wax could cause intense vertigo. Until a year ago he had been able to say that he had cured the last three cases of " cerebral tumour" sent him, by removing wax. Four months ago he had had a case admitted to hospital as one of meningitis; there was nerve deafness, facial paralysis, a labyrinth insensitive to caloric stimulation, and vertigo so intense that the patient could not stand at all. Removal of about half an ounce of wax from an immense cavity, (expanded external meatus) brought relief. Of lasting vertigo, the most severe cases were those of middle-ear disease, especially non-suppurative. The worst case he (the speaker) had ever seen was that of a man who could not, during the attacks, even lie on the floor without something to hold on to-otherwise he rolled across the floor. This patient had ankylosis of the malleus and incus. Although as a rule he (the speaker) avoided ossiculectomy, that operation in this case had brought relief to a very sick patient.
The vertiginous cases that had particularly attracted his attention recently were those which subsequently proved to be those of encephalitis lethargica. He had been several times completely misled by this condition, when other evidence was not obvious. Nystagmus was frequently present in encephalitis, and might be thought due to an ear condition; especially since the cochlear nuclei seemed sometimes affected in that disease. The patient's mental condition might seem unusual, but continuous vertigo often brought psychic disturbances in its train. It seemed that encephalitis lethargica had at times a special selective affinity for the vestibular nuclei. It had even been suggested2 that the epidemic paroxysmal vertigo, described by Gerlier in 1886 and subsequently, was an encephalitic condition, though the apparently complete recovery of all the patients would seem to negative this condition. He wished he could hear of some method of differentiating a lesion of the labyrinth from one of the vestibular nucleus; a method that could be carried out at the bedside, without elaborate apparatus. He had tried the galvanic test, but could not say he had been thereby helped to diagnosis.
Mr. G. J. Jenkins in supporting Mr. Scott's contention with regard to middle-ear effects, said he would mention cases in children which he had had under care some time ago. A child aged 4 was playing in the drawing-room with his mother, the lights being on, when suddenly he cried out that the lights were jumping about, and then fell on to the floor. Removal of tonsils and adenoids cured him. He had seen two other cases in children, of much the same kind, lasting some weeks or months, and it struck hiiu that giddiness caused by enlarged tonsils and adenoids explained why some children refused to walk.
He would like Mr. Yates to give a demonstration of this method of taking a record. He believed Dr. Gordon Holmes had another method of taking records of past-pointing.
Mr. Michael Viasto said that the cases referred to by Mr. Scott appeared to be instances of vertigo induced by a diminution of labyrinthine pressure. He would, however, quote a case in which the vertigo was caused by an increase in labyrinthine pressure. The patient was a man, aged 48, who was almost completely deaf as the result of advanced otosclerosis. Gell4's test had been established as negative by many observers. His complaint before examination was that of discomfort in the left ear and increased deafness following a severe cold. The left tympanic membrane appeared bulged, and the drum characteristics were unrecognizable. There were no constitutional signs. On the examination chair he suddenly had an attack of vertigo, which became so violent-with vomiting-that he had to lie down. There was intense nystagmus towards the right. An attempt to relieve the pressure on the left Eustachian tube by the passage of a catheter aggravated the vertigo. He was consequently taken home, put to bed and given menthol inhalations. Before a paracentesis could be performed next day the tympanic membrane burst, with the outpouring of a slight serous discharge. In two days his condition had reverted to normal.
He (Mr. Vlasto) interpreted this case as a case of mild inflammatory exudate into the middle-ear tract with pressure on the labyrinth.
Had Mr. Tweedie, in his case of hysterical vertigo, tested for deviation of the eyes under anesthesia ?
Dr. Stacey Wilson, speaking from the point of view of the general physician, said it was now nearly forty years since he began to pass Eustachian bougies for the relief of vertigo, as he was obliged to treat most cases himself, because aural surgeons did not realize that a moderate amount of Eustachian narrowing caused vertigo.
He recalled a case in which a lady had to go round her drawing-room on her knees when dusting furniture because she was too giddy to stand up, but was cured as socn as the Eustachian tubes were permanently dilated.
A useful guide to the degree the labyrinth was affected consisted in the presence or absence of a sensation, when lying down, that the bed was not level. In a severe attack a patient might speak of " having to hold on " for fear of falling out of bed.
He would refer to one case in which the patient used to have attacks of vertigo with sickness and faintness of great severity; this suggested Meniere's disease, and lasted for an hour or two in the middle of the night. The exciting cause of the attacks, however, was "tonic hardening of the colon," and the relief of this condition (by means of an intestinal antiseptic and tincture of hyoseyamus) had been followed by such complete subsidence of the patient's vertigo that she had no need to consult an aural surgeon.
Sir James Dundas-Orant said he was exhibiting on the screen a table of the temperatures which could be produced by his cold-air apparatus. In cases in which there had been labyrinthine effusion doses of quinine were efficacious. He had tried to ascertain the reason of this-as to whether quinine acted as an anodyne on the affected ear, or not. He applied hot-air caloric tests to the good ear, and noted the length of time required to bring the nystagmus to that side, and then administered quinine for a week, after which he found it took a longer application of cold or heat than before to produce the nystagmus. By the lowering of the sensitiveness of the healthy side, and thus diminishing the unequal action of the two, the vertigo was relieved. 
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He agreed with Mr. Sydney Scott that disease of the middle ear could produce most intense vertigo. One patient of his had experienced the most violent vertigo and dropped down whenever he pressed his own tragus. There was inflammatory fixation of the major ossicles. He (the speaker) removed the ossicles, and at once the symptoms disappeared.
He believed that in this case the stapes was fixed by the other ossicles, and that the pressure produced an action on the fenestra rotunda, the safety-valve action of the ligament of the fenestra ovalis being abrogated. He also thought that part of the effect in Mr. Scott's case was due to action on the fenestra rotunda. The safety-valve action of the fenestra ovalis and of the fenestra rotunda had much to do with the fact that equilibrium was ilot disturbed by alteration of blood-pressure in the labyrinth. In otosclerosis vertigo sometimes occurred on account of the loss of that safety-valve action. The diagnosis from epilepsy was sometimes a difficulty, but the relief afforded by quinine pointed to aural vertigo. McBride and he were convinced that " laryngeal vertigo " was not a vertigo, but a syncope.
Mr. Musgrave Woodman asked what Mr. Scott did when he could not get the Eustachian tube open in a case in which he could not inflate the ear. In a case of his own in which the tube could not be opened the patient complained of giddiness. There was a tight stricture at the isthmus. A month ago he (the speaker) had performed a Portinann's operation, raising the dura mater over the ductus endolymiphaticus, and since then the patient had not experienced any giddiness. He suggested that all Members should try out this operation and report the results to the Section. He fully agreed with Mr. Scott that, however much one might like to operate on the labyrinth, one could not ignore the grave element of danger in doing so-the danger of subsequent meningitis. But Portmann's operation was relatively free from danger; and if it failed it did not rule out the use of other methods.
What did Mr. Scott mean by fenestration of the middle ear ? Probably all knew in theory what was implied, but how did Mr. Scott carry it out?
Mr. E. A. Peters asked what was the effect of blood-pressure? Vertigo was in most cases a vestibular autonomic reflex, and there were cases in which low blood-pressure was a factor in influencing vertigo. In one case, the patient, a girl whose ears were apparently sound could not stand. Her blood-pressure was 90 mm. She was very neurasthenic. Her general health improved, the blood-pressure rose to 110, and then she became free from vertigo.
Mr. F. Holt Diggle said that there was still difficulty in deciding the exact site of the lesion. In some patients there was Eustachian obstruction, but there was a type of case in wbhich one tested the labyrinth and almost despaired of being able to say what was the cause of the trouble. Some had a hyper-, others a hypo-sensitive labyrinth, and it was difficult to know whether that was due to peripheral conditions in the labyrinth, or to soine constitutional state. Was there any method of deciding that ? He had tried fenestration of the tympanic iiembrane with the electric cautery, but his difficulty was to prevent the perforation healing. He would have liked to hear what were Mr. Scott's indications for destroying the labyrinth.
Mr. Sydney Scott (replying on the discussion) said he was interested in what Mr. Jenkins said confirming the late Dr. Leonard Guthrie's experience that giddiness in children was frequently associated with " tonsils and adenoids."
Mr. Vlasto, in imentioning the case of otosclerosis, raised an interesting point. He (the speaker) was not too sure that we could always correctly diagnose fixation of the stapes. He had seen patients with classical clinical tests pointing to presumed fixation of the stapes; but when subsequently he had removed the ossicles he had found the stapes perfectly mobile. Another point related to a case in which Sir Viptor Horsley sent the patient to him to have the eighth nerve destroyed because of attacks of vertigo. Here also there was no fixation of the stapes, though the classical tests pointed to fixation. It was therefore possible that in Mr. Vlasto's case, with serous exudation into the middle ear, there was not fixation of the stapes. One patient under observation had what was thought to be otosclerosis, but there was a post-inflammatory fixation of the ossicles, with giddiness. One ear only was affected. He (the speaker) fenestrated the drum membrane. That fenestration was done in the following way. He touched the drum membrane wth a minute quantity of pure carbolic acid on the end of a Hunter-Tod probe; the patient did not feel it, and an area of 2 mm. was rendered quite insensitive. Then two V-shaped punctures were made and a flap turned out. That method was adopted for the patient and he did not flinch. When one put a small hook through the fenestra and removed the malleus and pushed it out or in, it caused no vertigo, but when one passed a probe through the fenestra' towards the stapes vertigo was caused, and yet the patient had symptoms of unilateral otosclerosis, according to the tests. The patient had been under his observation five years, and he (the speaker) had found that it was the state of the other ear which was responsible for the spontaneous giddy attacks. Mr. Vlasto's case was of the type about which one could not be certain.
He regarded Dr. Stacey Wilson's contribution as most valuable, teaching specialists not to look at matters from too narrow an angle. It did otologists good to hear a general physician say he had been doing these things for forty years in his practice, particularly in cases of neurasthenia, because many patients with vertigo were treated as neurasthenies.
Mr. Woodman's remarks raised the question of fenestration. There were cases in which one would be justified in In answer to Mr. Peters, many of his (the speaker's) cases had been examined, and in some there was low, in others high blood-pressure; in some there was normal blood-pressure.
He did not think blood-pressure was usually connected with the condition under discussion.
Sir Thomas Horder had sent him a patient with aortic regurgitation who had had attacks of vertigo; after leaning down to lace up his boots he nearly fell when resuming the erect posture. He also had Eustachian block on one side. After that blockage had been relieved the patient could not only stoop down, but could almost put his nose on to the floor and then stand erect without arousing vertigo. [Dr. STACEY WILSON: One can sometimes recognize severe Meniere's disease by the absence of oscillation of the blood-pressure needle.] He had only been emphasizing what he felt was one of the most overlooked causes of vertigo clinically. He had omitted reference to the true acute labyrinthitis met with from time to time. He warned his hearers against overlooking the type of vertigo due to those cases of middle-ear disease in which the obvious signs of suppuration were absent. The possibility of infection of the middle ear and its extension to the labyrinth without obvious sign of middle-ear disease must be borne in mind.
The value of the caloric test-its negative reaction on the deaf side, and positive reaction on the normal side, was of the greatest importance in determining the diagnosis and treatment.
Mr. Alex. R. Tweedie (in reply) said he was very glad Mr. Watson-Williams had raised the question of the differentiation between subjective and objective conditions. He (the speaker) suggested that otologists should restrict the term "dizziness " to subjective conditions, and " giddiness " to objective conditions, viz., those cases in which there was definite evidence that actual falling had occurred.
It had been asked what means were available for differentiation between intracranial and labyrinthine lesions. Neumann had pointed out in his writings on the subject over twenty years ago, that-in addition, of course, to the inference to be deduced from the responses to the caloric and galvanic tests-variation in the falling reaction with the alteration of the position of the head (when such examination was possible) indicated a labyrinthine focus of disease, whilst no variation under these circumstances was suggestive of a cerebellar lesion.
The case of hysteria had not been tested under an anmesthetic, nor had all the examination otherwise been completed, as the patient did not return. It was most interesting, however, to observe her successful control even with a current of 30 milliamperes; the diagnosis had been confirmed later during an accidental meeting with the house-surgeon in the street, when she conversed freely until he congratulated her on the return of her hearing, and upon that her " deafness " at once recurred.
As to the question of an obstructive tube unrelieved by catheter, he (the speaker) had been much indebted to the advice of the late Dr. Urban Pritchard, who had recommended one-grain doses of potassium iodide three times a day for ten days, after which the tube was often permeable.
In answer to Mr. Peters, he agreed that some alteration of the normal blood-pressure, for the particular patient under consideration, was a potential factor in these cases of " spontaneous" vertigo, but probably less often than was generally supposed. In his view there was always a local lesion, a factor of " age," and some other general condition which precipitated the attack. In his experience, fortunately, the tendency appeared to be towards gradual recovery.
